SUPPLEMENTARY INFORMATION MATERIALS AND METHODS

Data mining
Five GEO datasets (GSE54238, GSE57958, GSE17548, GSE36376 and GSE14520) and TCGA dataset were used in this study to detect the expression pattern of NDRG3 in HCC. The primary data of GEO datasets can be found at https://www.ncbi.nlm.nih.gov/geo. Besides, the OncoLnc database was used to uncover the prognostic value of NDRG3 in TCGA cohort, (http://www.oncolnc.org/).
Real-time quantitative PCR.
Trizol reagent (Takara, Japan) was used to extract total RNA and PrimeScript RT-PCR kit (Takara, Japan) was used according to the manufacturer's instructions. Quantitative real-time PCR was performed using a 7500 Real-time PCR system (Applied Biosystems, Inc. USA) with SYBR Premix Ex Taq (Takara) in 10μl final reaction volume. The primers as follow:
5'-GGCGAATTGTCCCCTACCACCAGT-3'; GAPDH-F:
5'-GTCAACGGATTTGGTCTGTATT-3', GAPDH-R:
method was used to analyze the data.
Spheroid formation assay
This assay was performed as previously described (1).
Tube formation.
Assay was performed with in vitro angiogenesis assay kit (Millipore, ECM625) according to the manufacturer's protocol. HUNVEs Cells were added CM (conditional medium) from supernatant of NDRG3 knockdown HepG2 cells and control.
Establishment of NDRG3 knockdown cells
Short hairpin RNA (shRNA)-containing plasmids were packaged into Shanghai, China). The stable NDRG3 knockdown cells were selected in the presence of 4 μg/ml puromycin and tested by western blotting.
Immunohistochemistry (IHC) and hematoxylin and eosin (HE) staining.
IHC and HE was performed as previously reported. Staining intensities were scored as lower and higher expression in accordance with reported previously (2) . All scores were quantified by two independent pathologists in a blinded manner. Antibodies used as followed: NDRG3 (Abcam, ab133715, 1:500), β-catenin (Abcam, ab32572, 1:500), CD31 (Abcam, ab28364, 1:200).
Immunofluorescence（IF）staining.
Assays were performed according to previous description(3).
Luciferase reporter assay.
Sh-NDRG3 and control HCC cells were seeded in 96-well plates and transfected with mixture of 100 ng TOP (TCF reporter plasmid) reporter plasmid (Wnt/β-catenin signaling) and 10 ng Renilla following the recommended protocol for the Lipofectamine 2000 transfection system. After 24 hours, firefly and Renilla luciferase activities were measured using the dual-luciferase reporter assay system (Promega, Madison, WI), following the recommended protocol.
Cell viability assay
Cell viability was assessed using a standard Cell Counting Kit-8 assay (Dojindo, Kumamoto, Japan). 3000 cells per well were seeded into 96-well plates (100μl per well).
Migration and invasion assay
This assay was performed as previously described (4).
Animal studies
All animals using in this study were approved by the Research Ethics weeks, mice were sacrificed, and the collected livers were fixed and prepared for histological assessment.
Statistical analyses SPSS 20.0 (Chicago, IL, USA) and GraphPad Prism 5 software were used to perform statistical analyses. Cumulative survival time was tested by the Kaplan-Meier method and analyzed by the log-rank test. Univariate and multivariate Cox regression analyses were conducted to identify the factors that had a significant influence on survival by Cox proportional hazards model. The chi-square test, or Student's t-test were used for comparison between groups. Statistically significance was accepted at P < 0.05.
SUPPLEMENTARY FIGURES
Supplementary Fig 1. Elevated NDRG3 expression in HCC databases. (A)
NDRG3 expression in different pathological stages of liver disease (cirrhotic livers (CL), n=10; early HCC (eHCC),n=13; advanced HCC (aHCC), n=13) compared with normal liver(NL, n=20). (B-F) Expression analysis of NDRG3 in tumors and paired non-tumor tissues in five independent cohorts (B, GSE57958; C, GSE17548; D, GSE36376; E, GSE14520; F, TCGA); (student's t-test, ***P < 0.001). 
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